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ABSTRACT 

A pro/Jlem qf plroplasmosis was bam ill a jlocJ( oj balad!J sheep. 1 <3 yeors olel jrom 

du!'r!rcnl pril-'ale j an. s located in Zagazig. Sltarkia GOL!ernorate during the period IrolM 

June. J999 to March. 2000. The effected sheep were sujJeringjromJcver. anore.\1(l. lac· 

rimat LOn. comeal opacity. haemoglobinurea (urine lOGS durk red to brou:o in colour). ill 

addition to enla rgement ojsome superjiciall!/mpll /lodes nasal di~cJw.rge and p resence 

oj lic /( infestation.. Ajler microscopical examination oj blood smears. 8) out oj 300 ex· 

amined sheep (27%) prol}€d to be injected w illi p irop lasmosis. The percentages of 

sheep infes ted with babes ia and tllieleria U.1cre 18.096 and 9.0% respectively. Haelllo' 

glUm oj the flifected animals showed microcytic hyjJochromic allaemia. leucopenia. 

nelllropelliG. eosinopenia. oosophilia. lymphocytosis and rnollocvfosis. wllfle blocliemi· 

cal data n?t.:ealed a sign ificont decrease oj to/a I senHll protein , alhumin. glucose. col· 

cium. copper and zinc. On the contrury. there lUas em elevation of serum tolal bilirubill. 

direci bilirubin. in.direcl bilirubin. ifon. g/ouulin. inorganic pliosphorous . se, ,li lt uspar· 

lale aminotransferase (S.AST). alanille aminotransjerase (S.AL17. alka Hne phospha· 

lase (S.AP). and serum lact ic dehydrogenase el!Zyrne (S.IAD). Nearly the disturbed hac· 

muto/ootcal and semm bIochemical ootues as well as the reporlcd clinical symptoms 

were relumed (0 the normallevds airer treatment. 

INTRODUCTION 

PirolJla ",l1osIS is the ic '"!portan t diseases of shee!) . whi ch is lncrinlinated for major economir 

losses. Suc h loss result rrom deaths or the <Lffecle:l sIJeep. ul1lhrlflincss of chron ic cases a nd 

from res tric tt" d movement or an imals during tick season (Medway et aI., 1972). Babesiosis is a 

lick born disease wide sprf' ,,id in sheep herds within troptcal and subtropical reag ions (:-.tcCosk­

er. 1981). Piroplasmosis in caltle. shcep and goats b elonged lo thrce genera, Babesia. Theile· 

riu and Anaplasmil. (BUcher et &1 •• 1984). in sheep. the most common species of babesia are : 
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B. avis. 8 . matasl. B. ealiata and D. laylor!. while the respecttve theileria spec ies are : T. avis and 

T. hiric (Obi and Ak.luboadn. 1984) . [n Mar[no sheep the mortality rate ctur: to bal.leslasis and 

theilerias is were 33% and 3.2%. respec tively (Singh et a1.. 1985). while in Egypt. lroplcallheilc· 

riasis is widely spread disease atTccte<.t chiclly the import ed breeds. however. clinical Infestation 

can occur ill n <l tive breeds (Samia et a1.. 1985 and Itman. 1991). Selim and EI· K.holany 

(1997) in a survey 0 11 blood paras lles in caWe and uu(f,doe-s herd s in Shark ;a GO\'c rnorate re· 

veal t'{1 d pcrcen t<lgc o r 8 .6% infected wit h 8auesl<1 and 2.1 with Theileria. 

The prillCipal pathogenic Crre!:1 of pi roplasmos is in s hecp Hnd ca UIe is haemoly l ic anemia d~le 

to intravascular haemolysls. Clinically t.hc a nimal Is anemic. Icteric with haemogJabinemla 

a nd hae ll\C)~lobilluria (Gugllclmone et al.. 1996). enlarge ment or some SllpCT"nC:iai lymph nodes 

especially prescapular and prefemora l (Awadalla and El-kho}any. 199B). Muller (1981) and 

Obi & Akinboada (1984) reco rded decreases In rcd blood cells count. packed cell volume, hae ­

moglobin leve ls and totalleucocyUc counts, whil e Srinivas ot aI.. (1985), El ·Saifi et a1 ., (1990) 

and AwadaUa & EI-Kholany (199S) reporled Ihat. a marked haelllalologi('i\1 and serum bio ­

t'hemical cbanges in blood of s heep sufre red from babesiosis and theileriosi s were o('r'urred in 

different degrees <'KTo rdlng th e severity of the disease. However . res~arch work lhat has been 

carr ied out in l hc;e respect Is very lim ltt':d and l.:onsequenLly little j ~ known abo ul lhe exte nt to 

which th e in rccted s heep recover from piroplasmosis. So th e presen t wor k was clone to s tuciy the 

incidence o f' piroplasmosi.s In shecp In Sharkia Covernomte a nd to illvestiga te lhe c\i n ic<'l l. hac­

matological and <:.erum biochemical changes in piroplasma Infected sheep and i ts treatmcnt. 

M.!l TERlAL AND METHODS 

Animals : 

The prescnt study were carri ed out 00 300 sheep 1-3 years old from a priva te farms In differ­

ent localities in Sharlt la Governorale. fro~ which 81 sheep were natura lly infected with plroplas-

111 0S iS, in add it.ion to 10 sheep wc re clinically h ealthy uselJ llS control group. The infected ani· 

mals showing cI tnica l s igns of fever . in::J ppc l i te , anacmia. with enlargemen t or some supcrilci,)i 

lym ph nov e:s especially presc<qJl1lar and prcrellloral,nasal di scharge. lacrimation a nd sometimes 

cornc,, ] up~dly. some of thcm s howing hacmoglobil1urea . diarrhoea a nd presence o( lick infe-sla­

lion. 130[h d iS~·<.lscd and control sheep were s ubjeCICd La clini caL examination and daily ob~c rv,l­

Li on in its f"anns . Fccal S:1 !1lpJCS were coll ec ted indiVidually from each animal and exa mined mi­

croscopica lly fo r deteclion of pa ras itic ova "ccording to Kelly (l984}. 

Blood smears: 

T h in b lood .c.,mc ;}r ~" were coll (·; ted from the car vei ll of all the examJned ani mals and ;ndividu-
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a lly prepared. Flxed blood fOOlS were stained with Glmsa stain for IdenUncnlloll of blood parasite 

according to Coles (1 986). Adult ticks were collected manually from infested a nimals and idenU·' 

ned according to Boudttoun et aL, (1996). 

Blood samples: 

1'''.0 blood !';<l1l1 ples were collected from jugular \'e ln of rJlseasec\ a ll (1 (,' linica lly hea lthy sheep 

before a nd th ree weeks afte r treatmenl. The first serum samples were sep<l r<l.ted after centrifuga­

tion at 3000 !' .p.m fu r 15 minutes and collected In Vacu ta lner serum lubrs for determination uf 

lota l and d il 'cct serum bilirubin (conjugated) according to J enclrass ik and Grof (1938). \vllerc 

Ind irecl SCHIm bilirubin (unconjuga ted free bilIru bin) were uetermlnecl m alhematically by sub­

stracllng Indlrecl bilirubin from to tal se rum b ilirtl bin. Tota l sen!;11 protein nnd albumin ariel" 

the melhod described by Weicheselbeum (1946) and Doumas (197 1) . respectively. Serum glob­

ulin was determined mathematica lly by subslracllng the value of a lbumin from Ihe total protein 

of the same sample. Serum glucose according to Trlnder (1969). serum calcium accord ing to 

Gindler and King (1972). se rum Inorgan iC ph osphorolls after Goldenberg (1966) . Serum cop­

per. zinc and iron were estimated by u s ing atomic absorption Spcc l.-opholom ele r IPVE-Unicuin 

SP-90. Engl.:tndl according to Khan et al., (1995) . Dete rmination of enzy matic activiti('s o r 

aspartate aminotransferase (S.II.S1') and serum alanine aminotransferase IS.AL'I) according 10 

Reitman and Frankel (1957) Serum alkallne pho::: phalasc enqme accordln.g to King and Klng 

(1954) and ladic dehydrogenase enzymes uecordlng to Young ct al., (1975). The second blood 

samples was coJlceted in heparinized vacutulncr tuoes for estimation of hematological RBCs. HI.> 

and PCVO/O according to Schalm ct Ill.. (197 5) . while mean corpuscular volume (MCV). mean 

corpuscular haemoglobin (MCH). mean corpusculllr haemoglobin concentration (MCH C) were 

calculated mat.hematically aftel' Wlntrobe ct al., (197r.). Total leucocytic count and its differenti­

ation according to Benjaminc (1979) . 

• Trials for treatment a ;"\u control : 

Dlazinon (elba·Celgy) In dilution of I : 1000 was used for eradication of ticks vecto rs on ani ­

mals a nd In the s urrounding a.reas \'Iherc the a nimal s were spl"Uyed 3 times 5-7 days 1;1 between 

Babesia infec ted s heep was treated by Imlzolc (lmidcarU dlpropio nate L2% coopers. Animal 

He.alth Ltd. England) Iml/ 10kg B.W 11M logeUler wHh a ntipyretic and le rramycln L.A. (Pflur 

Co. USA) Iml I )0 kg B.W. 11M 1n the ilarla Infected s hee)J. the animals were Irealed with ,\ls i, 

nal 10% (EI-Nasr. Ph<).r muce u tlca l Chemical Co. Egypt) In a dose of I ml / 100 kg 5.\V toge the r 

with antipyreti c and terramycin L.A. fo:' three s uccessive days. 

Statlstlc .. \l analysis o r the dat" was perfonm:d according: to Snede..:or and Coch.ran (1980) . 
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RESULTS & DISCUSSION 

A disease conrj itiOrl wus appeared in a noek of sheep ( 1-3 years old) raised <I I dinercnl pl'iva le 

fanns at Sharkia Govem orate during the peri od frolll J u nc 1999 to March 2000. Thl" presen t 

:iludy WdS carri ed uul to clarify the prevalence or unucs ia <tnd theilier i;,\ spc('io..;s :lI l1ong d iseased 

~;h ecp \vilh pim pJil1l'lOS iS in addition to th e ll ile ln <l \ologiC<ll dlld SCi'lIIl\ binrh (, llliral challr!('~ in 

uluud bdOl-c and th ree week s al'ter treatmcnL. ClIlli cal l'xa lllinZttioll Sh!l\\Td thd( the '-Ilk,lcd 

::.hccp were sufrcrin!! from m arked increasc o f tcm perature (40-41 .50C). loss of appelill' and c(,~ 

S<1lion o f fl l l1 liJl;ltion . In anilllLlls w ith babesiosis then" WilS sever anilt'111Ia. Ille f ('ascd n_'spir ,-H() I ~' 

ra lt:. lal)Qll :""cd b rea thing. the urine W<J S dmk r ed 10 lJrQ\vn in colou l'. In aninlals. \vilh thcilCl"it):-)I:; 

there were so.: riQUS ndsai d ischarge, en larged lymph nodes. !<:Ie rl malion a n(1 corncal opacj t~' 111 

some case:;. i\J1 feca l samples of diseased and healthy sheep we re free from allY pam.sitlc o\·a. 

EXCllllinalion of blood films of sheep reve<l lecl infection with bnbes ia and theileria speCies 111 « 
pcrc'l'nt,l gc of 18.0% El nd 9.0%. rcspcc tJ vely [Table 0. N thc same: UnI t: (lI e idcnli!kation of col­

lec ted tiel,s sh()we<i the pres ence o f I3oopI1UU$ annulaLus ticks [on sheep with babesia) and Hya' 

lomma an3folicu m licks {on sheep w ith thdle rl <l, . I- l aellla tolo.~iea l and s.e rum l ll oc: lwlllieal c h an.~ · 

("s before <lnd 2 1 days a ft cr lr(":ltmcnt were shown In Table (2 .3 ). A I h er<l peuUe t .-ial s with [mizole 

ill a dose o f 3 Illg/ li.g B.W . 11M together with anlipYI'etic <"Iud tu n:.tlllycin L.A. 1ml ... 1 10 l~g B.W 

were efft,ctlve agaill::;t babesia. whil e Arsina l l OOt&. 101. 100 Itg I3.W SIC h'·~d hc r wllh :.ml1 py rc lie 

and terramyc in 1..1\ . wcre effective against theileria infected sh eep. Morked im provement in hnl' ­

Illatologlca l nnd :;>l'l"um biochemical pal'Cl llleter s towards the n orm a! Icve ls wcr<' no ticed <l fl er 

t reatmC'nt of cl isea<;ec! sheep. in add H"ion to lhc disappearance o f the clinical signs (Tables 2 Hnd 

3). 

Pi ropl<1srnosis I:; one o f the m os t importan t d~sease s In tropie.) l arld subtropical eouil l rit:s. T ilt' 

sever ity or the (hs~a sc i ::creases \VIUl. the 10nl! exposure to stress fac tors wh ich lowers thc pro­

ductive Pl'1 ro n m l1l cc uf the nnimals. EXamination of the fec<l l samples n.:vealed thaI. all d isc<:ts<'c! 

and I Ilntrol s l ll"C p in th is study w~re free from any para~itl e ova <.i u e to the per iodieCiI dosing o f 

anthelilli n ti c": d rll gs . Examinati on o f blood nlills of diseased s l1cep revealed the prl'senr.e or Ba ­

bes ia ovls ilnd T heileria annul i), l a in <l pc rrt'llt<l~e of 18.0% a1\d 9 .0% . respectively (Tab le. I). Se­

lim nn d EI -Kholany (1997) recorded nearly similar r esult s hut Awadalla o.nd E1.Kholany 

( l998) rceol'ded lower results. Thi s diffe re nce Illay be <11 tribU lcd 10 the low inciden ce' o f ll r l, veC'­

lors. The clinie.'l l sign s In sheep SU ffc\'i ng frolll balx:-siosh were fever. loss of a ppetites . d ry IllUZ­

zle. 1;;.lJoured hrc<1ti~ ing . reduction of rumlnal sounds. sever anilem ia. l <1 c ril11.1l1on ::tnd haelllCl­

globill urea. T he clinical signs or rheilcr ios ls in fcel ed sheep were rise or tcmper<lttlrt.". seriolls 

l1<l ::; al d i ~('llarg(' . enlarged lymph no(ics . IacrimaUon and eornc.:\! opacily In some cases. Similar 

;,ign.';> were recorded by A.u1er ct W .. (1987) and EI-Sawo.lhy (1999). 
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Concerning the ha cma lologleal chongcs In piroplas ma Inrected s heep (Tflllle. 2), It was fOllnel 

tha t. there was a ma rked microcyti c hypoc hromiC anae mia represented by s ignificant dec rease 

(P<O.OI) In the Iev~Js of to tal red blood .. ell s count. haemoglobin content. pad.cd cell VOIUlll l·. 

m ean corpuscu lar volullle (MeV). m CCL Il corpuscular ha emoglobin (Me V) and me<ln co rpU SCul ilr 

haemoglobin cO llccnlrnlion (Me IIC). Similar n:'suils were pl'C\' iously recorded by Rrldoslits ('I ;) 1.. 

(l 995). Sahu (;1 a l.. (1996) and I\w<ldll(l h & F,1 .I{ hol(lny (1998 ). The observed <lllMmla \Va ~ <lllrih · 

ut ecJ 10 the d(' s lruc(h'l' eJfec l or the blood pa rasile:; on eJ)·throcy tt' s (Soulsby . IHS2) o r d ut' to lilt' 

to ;o,; ic mediated lesion of the bone marrow a nd Its failure to prodll ce enough r r el blood cells rt' · 

sponse to r. om pt::nsat e such losses (EI-Saifi el al.. 1990 1. The infected aniJuals also showed kuco · 

penla . neu trupenia and cosinoj1enia (Table. 2), These obtained res ulls were In accordance with 

those tAl.: ,·iously reco rded by Pandf and Mism (1 987) and ESf"li (1996) in piroplasma in fected 

sheep. The infec ted sheep were aecolnpanied with lym phocy tosis . monocy tos is and basophilia 

(Table. 2) . TI1CSC rcsull :; . were in agreemen t with those reported by Benja mine. (1979), a nd Awa· 

da1ia & EI ·Khola ny (1 998) . The ob lained res ults may occu r as means of body d efen se against In­

fecti on <:lncl [he fO l1lla Uon or antil>odles in rc~ponse to antigens du r ing ba besia (I nc! lheillria in­

fecUon (Guglielmone et al.. 1990) . 

III s ludy ing til e iJi ochclllic<11 cha nges in sheep infected with piroplasmosis as shown In Table 

(3) tha t tot a l bIl irubin and direct b ilirubin (cOnjug<'l,led b11in.lbin) as well a s indirect serum biliru­

bin (free serulll bilirubin or unconJugated bilirubin) were Inc reased significantly (p<O.OI) in tile 

Iniected she-cp with piroplasmosi s. These findings were supported by Slna nnu Gunay (1981) 

nnd Egeli (1996) i n shee p infec ted with piroplasmosis as well as Ceci et 31., (1997) who attrib ­

uted such hc bClv tor to the destruc tive effec t of the blood pa ras ites to the la rge mllllbcrs of CI) 'th· 

rocytes res ulling In haemoglobinemlu giving ri se to hIgh level of bilirubin in blood. Table (3) incli· 

cated Lhat (here was a significan t dec rease (P<O.OS) In uoth total serum protein and scrum 

a lbumin in Lhe infected sheep whcn cOLllparcd with healthy ones. These results were s upport ed 

by the lind in gs of Sahu ct nl. , (199B) wh o attributed this (!Leline to the des tructive effect ofpir­

oplasm <l on the liver cell s producing liver defec ts and Impaired synthesis or total pmtctn and i ll­

bllllll n. Moreovc1'. n ma rked hyperglobullnaemla was recorded in sheep infected will, B;)be~ia 

ovis due to the immune res ponse of the a n imal body to (he Infection (EJ-Sawalhy. 1999) . The in· 

fec ted ::. lIcep were nccOJnpanied al so wllh hypoglycaemia ('['able . J J. The reuLlc tion til glucose Ic\· · 

cl was i ll agreement wilh those recorded by Pandy nnd Misra (1987) and Awadnlln & El. 1(ho1a· 

ny (1998) who attribu ted it to lhc utiHzanon of blood glucose by babesia a nd theilicria or Ihat 

d iseased stat us gi vi ng ri s~ to il llorexj(l and c1cpru.vcd lnetabolic processes. On studying the e-rrC( ( 

of piropl;) smosi:; on r:alclum " lid serum inorga.nic ph osphorous In di seased sbeep. there was <l. 

hIg hly s ignilk ant d ecrease {p>O.OI) or ca lclulll}wi1i!c serum Inorganic phosphorous increased 
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signirlcantly (P<O.05) (Table 3). These tl ildings were Suppurh''[ by Muley et al .• (1980) nnd Ra­

dostlts et &I ., 199 5 who expl<l incd th is findings by liver involve ment and anQl'e" ia for hypoca l · 

caem ia as well as the haemolytic natu n::: of <) naemla 1'0 [, hypcr pllOspiJalne1ll1<'l. l3lc)()cJ serum iron 

level behaved C\ highly slgnitlcnnt IP < 0.0 I ) eleva ti on (TaLle. 3). This fi nd ings wns supported by 

Pandy and Misra (1987) and El·Saifi et 0.1. , (1990) who all rib u ted thi s a lteration to the i nt ra · 

v<J~,: u'ar hnt'll1olyslS 0 11 til(' othel' halld. T:lble (3) showcd" high ly si.l(nili \' illll dt'{'n.'<lsl' (P<O. OI ) 

or both seru m coppn a nd zinc in blLx)(\ of piroplasmosis infected s hee l). The ou t~li ned l"('sul lS 

were in ag.-eemenl wHh those reported by El ·Salfi c t aI. , (1990) and Ccct, ct aI. (19 97). wh ich 

may be allribu lf'd to livcr and bUllc marrow Involvemcnt as wel l as copper depletion . Concerni ng 

serum en zY Il1 <J. lic act i v i t! e~ In ulood of sheep illl't:cled wilh plroplasmosls. Tab le (3) !;howed .. I 

h ighly significant increa~c of serulll am jnotrnnsler;)scs (S.AST & 5.AL11. serum <111< dine phos· 

phatase enxytllC (S .AP) Gnd scrUlll lactic del lydrogeoflsc cn2yme (S.LDH) when corn [)<lred wllh 

control grou p. These results were supported by the tlncH ngs of Muller (1981) and Radostits et 

0.1. (1995). Thc e leva ted values were a tt ributed to liver necrosis and tysis of cry thr'ocytes durin .!..'. 

p iroplasma Infec ti on. 

lmlzole In close of 101 1 I 100 kgS.W . JIM toge ther with anliblu t ic. antipyretic: cHId tonh'.~ werc 

effeclive against bahesia in fected shecp . While Arslnal 10% I mi l I 00 kg n.w. 11M with tcrmnlY­

cin L.A and antipy re tic were effcc tl ve against thclleria Infec ted shee p. Diazi non 1: 1000 spraying 

W<lS effecti ve for l ~ illing ticks on the In fec ted unlmals. 

Prom the presen t study It could be concl \l<lcd that thc Infected sheep was sulrcring from mi­

crocy tic hypochromic type of anaemia lcucopent <l . neu tro penia. eo!;(nopenia. basophil lil. Iyrllph o· 

cytosls and monocy tosis. Biochcmlc<l Ily. the elCv<l l ed v<l lues of serum total b ilirubin. di rect and 

Indirec t bili rub in, serum globulin. serum inorganic phosphorou s. serum Iron. scrum enzymatic 

acUv lties. M oreover, the Significant decreasc of lotal serlll1l pro teln. ulbumln. glucose, ca lcium . 

copper a nd zinc were de tec ted in b lood of sheep natura lly infected wi th pi roplasmosiS. In addi· 

tion to some chemotherapeu tic drugs su ch as Im lzolc in a dose of I mIl l 00 kg 8. W toge th~r with 

ler r;l.lllycin 1.. /\ \\ ,' re effective <lg<'llnst b;:tbesios is. Whil e I\ rslnal to% In a dcsc o f Irnl / l OO kg 

B .W. SIC With te rr<l myc in I..A and tonics were highly crfl:c tlvc against theileliosis as imlicnted u~, 

compkte ciinie<1I n;covery of d i seased shce p <lnd Im provCIllt!nt of 1)lood pictu re <mel serU Ill I)io· 

chemica l parnlll ctc rs towards its normal levels. 
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Table 1: Incidence of piroplasmosis in examined sheep. 

- --
Posilive cases 

Total No. 0 1 

exam. animal Babesia % Theileria % Total % 

300 sheep 54 18 27 9 81 27.0 

-- -- -

Table 2 : Blood picture o f sheep natumHy infected with piroplasmosis and control group. 

P<I(fImeler 

. O. C. (106Iul ) A 

H 

P 

M 

M 

M 

W 

N 

£ 

B 

L 

M 

[3 (gm%) 

CV (% ) 

CV If l) 

CH (Pg) 

CHC (%) 

BCs ( I 03/uL) 

eutropllils (1 03/uL) 

osinophils ( 103IuL) 

asophll s (103IuL) 

ymphocytes (1 !Y!uL) 

onocytes (1 03Jul) 

'Significant al (P > 0. 05) 

Nomaf sheep 

(No. 10) 

9.25 ± 0.75 

11.22 t o. 59 

32.77 ± 1.25 

42.42 .t. 0.95 

12.55 ±. 0.88 

32,22 ± O. IS 

9.75 ± 0.72 

29.13 ±. 0.25 

6.32 ± 0.85 

0.22 ± 0.02 

63.2 ± 5.72 

1.I 2.:t: 0 .05 

Piroplasmasis Inrected Sheep (No. 81) 

Defo re treatment After treatment 

6.7 / ~ 0. 53" 8.95 ± 0.23 

7.22 i 0.24" 10.12 ::0. 15 

23.98 ± 1.23" 31.24±1 52 

35.55 ± 0.45 40.21 ± 0.85 

10.75 ± 0.22 12.221 0. 18 

29.151.0.75" 3 1.08 ± 0.23 

6.89 ± 0.85" 8.B8 ± 0. 77 

25.23 ± 1.25' 29.07 ± 1.02 

3.721.0.52' 6.12.10.52 

0.92 .10,0 1" 0.24 ± 0 . 12 

68.00 ± 2.55" 61.22 1 1.15 

2.13 ± O lO' 1.35;1 0. 11 

"Highly significan l al (P > 0.0 1) 

31 
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Table 3; Qiochemical alteral ions in serum of clinically healthy and diseased sheep with piro­

plasmoSIS 

Nomal sheep pirOprasn~os is infected slleep (No. a1) 

Parameter 
(No. 10) Before treCltment After treatment 

Tolal bilirubin (mgldl ) 0.33 ± 0. 037 1.60 ±0. l S· · 0.31 ± 0.05 

Direct bilirubin (n rg/dLJ 0.08.t. 0.015 0.28 ± 0.05" 0. 08 ± 0.01 

Indirect bilirubin (mgldl) 0.25:t. 0.022 1.32:10. 10" 0 .23 ± 0.04 

Total se rum potein (mgldL) 7.6 ± 0. 22 6.6:! 0.23' 7.0:0:. 0.53 

Albumin (gm/dL) 3.3±O.15 2. 0 ±O.15' 3.0 ± 0. 12 

Globulin (mg/dL) 4.3 ± 0.06 4.6.t 0.08 ' 4.0 ± 0.41 

Glucose (mgldl) 67.25 ;t 2.72 45.75.t .3 .22" 70.0 ± 2. 92 

Cai':ium (mgldL) 9.75± 0.35 6.88 f. 0.59" 10.0 . 0.23 

IM rganjc phosphOrus (mgld L) 6.33 ± 0. 55 7.75 ± 0.45' 6.0;t 0. 15 

Copper (mgfdl ) 89.75 ± 5.8 6S.99 .t 6.75" 52.0 ± 5.8 

Zinc (mgidL) 98.0:t 6.75 75 .0 ± 10.57"' 92.0 ::. 6.0 

Iron (mgldL) 145.0 :t 8. 95 235.0 ± 25.25" 142.0 ± 9.5 

Serum AST (I.UIl) 62.0 ± 8.25 183.0 ± 15.22" 60.0 ± 6.8 

S .Al T (W /L) 12.0±2.15 32.0 ± 6.53" 15.0 ± 2.5 

S. AP (W ill 150 ± 10.75 t 7S.0±. 18.95" 122.0 ± B.7 

S. LDH (1.U/L) 350 ± 54.58 489.0 ± 25.87" 332.0 :t. 42.0 

'Signilicanl at (P > 0.05) "Highly significanl (P > 0.01 ) 
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